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According to the Academy of Nutrition and Dietetics, dietetics is the art and science of 
applying the principles of food and nutrition to health
1
.  Practitioners are developed to 
support patients with ways to improve decision making regarding food choices and chief 
among the tools used to empower consumers is the Nutrition Facts Panel (NFP).  
Nutritionists will guide heart patients to be observant of cholesterol, saturated fat and 
sodium levels, diabetic patients of the carbohydrate levels, renal patients of protein levels 
and overweight patients of calorie levels, using the NFP as a guide. Researchers rely on 
the NFP for data regarding products consumed by populations under investigation. 
Industry professionals use the NFP as a guide when formulating products. Consumers are 
encouraged to view the NFP for important nutrition information when considering 
products for purchase or consumption.  But where does the nutrition data come from?  
The purpose of this paper is to illuminate the source(s) of nutrition information about the 




Nutrition Composition Background 
 
Before discussing how nutrition information is gathered today, its important to consider 
how three secular trends have converged to influence today’s nutrition data reporting.   
 
First among these are the advancements in scientific methods. Analyzing foods for 
nutrient composition began in the 1860s when Wilbur O. Atwater, a student at Yale 
University, studied the nutrient composition of corn
2
.  This early research migrated from 
Connecticut to Washington during the early 1900s with the establishment of the Henry A. 
Wallace Beltsville Agricultural Research Center
2
. At this location, efforts continued and 
the vitamin composition of select foods was introduced in 1929, followed by amino acids 
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in the late 1940s; fatty acids, cholesterol, magnesium, potassium and sodium in the early 
1960s and, the study of phyto-nutrients began in the 1990s
2
.    
 
Scientific methods of assessment are costly and technical. For each macro and micro 
nutrient, laboratory assessment methods differ. For example, for foods requiring a NFP, a 
minimum of ten separate scientific analyses must be carried out to capture the values 
required. These values expressed as a weight per unit of measure (e.g., grams or 
milligrams) include fat, protein, cholesterol, dietary fiber, sugars, and sodium and the 
values expressed as a percentage include calcium, iron, and vitamins A and C.  (Total 
calories and carbohydrates are usually derived mathematically.)  These values must be 
replicable such that when a food item is audited for adherence to standards set forth by 
the FDA the product remains compliant
3
.  The implication of this is that costly laboratory 
assessments must be repeated several times to establish statistical validity and ensure 
successful audits.  In summary, despite significant advancements in methods for deriving 
accurate assessments of the nutritional profile of foods, methods have not advanced 
enough to lower the costs.  
 
The second trend influencing the reporting of nutrition information is actually a 
collection of trends that characterize today’s food supply.  Supply-side consolidation of 
commodity foods production such as grains and meats, of the number of farms producing 
fruits and vegetables, and of the number of companies creating packaged foods has 
resulted in economic landscape of few and large suppliers.  Examples of this include 
names such as Archer Daniels Midland, Cargill, and Kraft Foods, Inc. to name just a few.  
A rising demand for convenience has fueled the proliferation of restaurant chains, and 
convenience foods sold through grocery-store chains (i.e., Harris Teeter, Stop n Shop and 
Safeway), super-market chains (i.e., WalMart) and warehouse store- chains (i.e. Sam’s 
Club).   All said, over the last century, the U.S. has seen dramatic consolidation in the 
number of producers and manufacturers, and growth among large, brand-named 
distributors. And with this follows a concentration of economic power which influences 
where the nutrition profile of foods is derived and what it is reported.   
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The third significant trend of note influencing the reporting of nutrition information is the 
regulatory environment.  While nutrition labeling began as a voluntary effort in the 
1970s, the requirement to provide the NFP under certain circumstances manifested in 
1990 with the passage of the Nutrition Labeling and Education Act (NLEA
4
.)  The NLEA 
requires a consistent disclosure of a minimum standard of specific macronutrient and 
micronutrient information on specified foods. Manufacturers of packaged foods wishing 
to offer additional micronutrient information are not prohibited from doing so. The 
disclosure of nutrition information for produce items (i.e., fruits and vegetables) and fish 
is not mandatory.  
 
The importance of  these trends as they relate to nutrition information reporting involves 
the balance between a consumer’s ‘right-to-know’ and the cost burden to tax payers, 
agricultural producers and food manufacturer’s to produce the information.  The costs 
associated with today’s methods of laboratory-based assessments are prohibitive. As a 
result, compensatory mechanisms have evolved, by default and by design, to create 
information. One of these mechanisms involves the partnership with industry to fund and 
carry out analyses which could be interpreted as a conflict-of-interest (e.g., National 
Cattlemen’s Beef Association update of beef products.) Another method involves the use 
of calculations that may be considered statistically valid, but based on assumptions or old 
data (e.g., nutritional data on fish products are based upon old analytical values.) 
Additionally, laboratory costs have been a key barrier to more comprehensive reporting 
of information such as the amino acid profile in every-day foods.  
 
Nutrition Information Definition: A Full Profile Defined 
 
Demands for nutrition information in foods go way beyond the minimum information 
required of the NFP. Researchers, practitioners, educators, industry, consumers, 
government and policymakers all have varying interest and demands for accurate 
nutrition information including, but by no means limited to, the presence of minerals 
(e.g., fluoride, selenium), carotenoids, and historically, folate.  These data have been used 
to establish policy such as with folate fortification, to develop menus for patients with 
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restricted diets (e.g., patients with renal disease or ingrown errors in metabolism), for 
epidemiological research purposes (e.g., assessing the nutrient density of diets in 
populations), for clinical research studies (e.g., healthy aging, diet and disease correlation 
studies), to guide industry in product formulations and many other equally varied 
applications.  
 
So when trying to define what is meant by nutrition information for purposes of this 
review, a full profile includes not just the minimum requirements of the NFP. It includes 
macro-nutrient composition plus the presence of all water-soluble vitamins, all fat-
soluble vitamins, all fatty-acids, all amino acids, all minerals, and most recently, 
carotenoids and other phyto-nutrients. Each one of these data points has applications to 
users of the data.  
 
Nutrition Composition Database and Software Solutions 
 
Today, there are essentially two ways to obtain a full profile of nutrition data of food; 
rely on nutrition composition database and software solutions to use, derive and manage 
needed data or carry out a basket of many different laboratory analyses.  
 
There are many providers of database and software solutions which serve a multitude of 
purposes depending upon the needs of the user.  Most store and provide nutrition values 
found in foods and the ability to calculate values where none exist. An example of the 
later includes multi-ingredient recipe foods where users can enter ingredients by weight 
and the system will derive the nutrient profile of the recipe food using the nutrition data 
of the individual ingredients.  North Carolina State University, for examples, uses a 
software solution (known as Genesis®) on behalf of entrepreneurs in order to establish 
the nutrient profile and NFP for their product
5
. In this example, ingredient weights are 
known. Researchers, on the other hand, may not know the actual weights of individual 
ingredients in packaged products they wish to analyze. In these cases, using whatever 
software solution they rely on, estimates are made of ingredient weights or proportions 
based upon the experience of the research team. Other examples of when nutrition 
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information is calculated include extrapolations from a) like foods (e.g., from collard 
greens, raw to kale, raw), from b) raw to cooked foods using yield factors to adjust for fat 
and moisture loss and nutrient retention factors to adjust for changes in nutrition 
composition from cooking (e.g., from collards greens, raw to kale, cooked),  from c) one 
unit of measure to another (e.g., from International Units (IU) to Retinoic Acid 
Equivalents (RAE) and from d) known to unknown values (e.g., from total sugars to 
added sugars.)  When seeking to distinguish intrinsic from added sugars, imputations 
may, in fact, be the most efficient way for many recipe items.  For example, it would 
require a lot of effort (and cost) for a manufacturer of a product made of corn (known for 
having intrinsic sugar) to test its product under two separate scenarios: once before 
adding sugar or high-fructose corn syrup and then after adding these substances in order 
to isolate monosaccharide sources.  
 
There are many providers of software solutions that provide nutrition composition data, 
as well as the ability to add and manage data. One example includes, but is not limited to, 




. ESHA developed the Genesis® product 
used by North Carolina State University to develop nutrition information from recipes 
and create NFPs.  (An example is provided in exhibit I.) Computrition is used by 
hospitals and long-term care facilities to track nutrients in the diets of patients (e.g., the 
protein, phosphorus, potassium and sodium levels in foods provided to renal patients) and 
in schools and correctional facilities to develop menus with desired nutrient profiles  The 
research community has developed solutions to match dietary intake data (e.g., from 24-
recalls) with nutritional data such as the Nutrition Data System for Research (NDSR) 
established by University of Minnesota. The U.S. Department of Agriculture has 
developed solutions such as the Food and Nutrient Database for Dietary Studies 
(FNDDS) and the My Pyramid Equivalent Database (MPED)  for use by the research 
community in assessing the diets of populations. The U.S. Department of Agriculture 
also developed and owns the nutrition information of foods found in the Super Tracker 
section of the ChooseMyPlate.gov website used by consumers.  Lastly, the USDA also 





United States Department of Agriculture Standard Reference 
 
Nutrition composition database and software solutions enable users to access nutrient 
data of foods, and chief among the sources of data found in these databases is the United 
States Department of Agriculture (USDA)’s, Agricultural Research Service (ARS) 
Standard Reference (SR).
9
   
 
The SR provides nutrition data on raw foods such as beef, pork, poultry, fish, legumes, 
fruits and vegetables; processed and cooked foods such as butter, yogurt, canned or 
frozen meats, fish, poultry, legumes, fruits and vegetables; prepackaged foods, and multi-
ingredient foods, also called recipe items. This general description is by no means 
exhaustive. The most important feature of note for this review is that the SR is the 
primary source of information of raw foods. No other database in the U.S. has the breadth 
and depth of information on the nutritional profile of foods entering the U.S. Food 
supply
9,10,11
.    
 
The USDA’s Agricultural Research Services (ARS) publishes the SR annually with the 
most recent publication, SR 25, released September 30, 2012
9
.  SR 25 provides data on 
8,176 foods. This information is available to providers of nutrition composition software 
solutions via data files so that information can be uploaded automatically and to the 
general public through a USDA website. Interested persons can enter ‘USDA ARS SR’ 
into any search engine on the internet to locate the on-line information.   Foods in the SR 
are grouped into 25 categories (called Food Groups.)  Foods within each category have a 
Basic Report, Statistics Report and Full Report of information.  The basic report provides 
information on macro nutrients, vitamins and minerals. The Full Report is a more 
comprehensive version of the Basic Report providing full fatty acid or amino acid data 
when available and the source or sources of nutrition data.  A review of the sources found 
in the full report for Egg, Whole, Raw, Fresh, #01123 revealed that data came from three 
different waves (wave 5b, 2000; wave 6b, 2002, and wave 14e, 2010) organized and/or 
funded by the Nutrient Data Laboratory of the USDA, ARS,  National Food and Nutrient 
Analysis Program (NFNAP) Beltsville, MD, and from unpublished data generated in 
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1984 by the NIDR (i.e., National Institute of Dental Research) of the NIH (i.e., National 
Institute of Health.) The Statistics Report provides additional information on the sources 
of information, namely whether the data was derived via laboratory analyses (i.e., 
analytically derived), assumed zero (e.g., b12 in plant-foods), calculated or imputed (i.e., 
total trans fats from a full fatty acid profile).    
 
Acquisition of Data 
 
The nutrient composition information in the SR is obtained through multiple methods and  
maintained in a central database implemented in 2001 called the Nutrient Databank 




Sources of nutrition data include: 
 
1. lab-based research carried out within the USDA’s Nutrient Data Laboratory,  
2. lab-based research projects funded by USDA and awarded via RFP to university 
or other research labs,  
3. lab-based research projects funded by other government agencies12 (i.e., the NIH, 
NHLBI, NIDDK, NCI, NIA, NIAMS, to name a few) and carried out by 
university or research labs, 
4. lab-based research funded by industry associations (e.g., American Egg Board 
(AEB), National Cattlemen’s Beef Association (NCBA), National Pork Board, 
and National Sunflower Association, to name a few) and carried out by university 
or other research labs, 
5. lab-based research paid for by industry manufacturers (and carried out by in-
house laboratories or by commercial labs),  
6. industry manufacturers (i.e., product providers) who have derived data using a 
recipe database, 
7. calculations or imputations using algorithms, factors or recipes applied by the 
analysts at the USDA ARS NDL
9
,  
8. nutritional label data9, and  
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9. published scientific literature9 funded by various sources including NGOs13.  
 
Examples of research carried out by the USDA Nutrient Data Laboratory or funded by 
the USDA are discussed below under the heading of the National Food and Nutrient 
Analysis Program (NFNAP).  
 
Examples of lab-based research funded by other government agencies include choline 
research carried out at the University of North Carolina-Chapel Hill funded by the 
National Institute of Diabetes, Digestive and Kidney Diseases (NIDDK), studies 
involving calcium, Vitamin D and Soy Isoflavones funded by the National Institute of 
Arthritis and Musculoskeletal and Skin Diseases (NIAMS) and Vitamin K research 





Examples of lab-based research carried out by research universities and funded by 
industry associations include Texas A&M University (TAMU), Texas Tech University 
(TTU), and Colorado State University (CSU) who collaborated with the USDA, the 
American Beef Producers and scientists at the National Cattlemen’s Beef Association 
(NCBA) to update data for beef products, and  the University of Wisconsin which 
collaborated with the USDA, the American Beef Producers and the American Pork Board 
to update the nutrient profile data for various beef and pork products
9
.   
 
An example of lab-based research provided by a commercial enterprise is Microbac 
Laboratories. This company is headquartered in Pittsburg, Pennsylvania with locations 
throughout the eastern United States and provides chemical and microbiological testing 
services to individuals or companies for a fee
14
. In this example, full nutrient composition 
profiling of food samples is just one service among many services provided relying on 
laboratory-based analyses.  This attribute is in no way drawback, but is simply a 
characteristic in marked contrast to the USDA NDL, and some university labs, which 
focus exclusively on the profiling foods or food components.  
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Information flows from each of these data sources to analysts employed by NDL. While a 
discussion of statistical sampling is outside the scope of this paper, it is important to note 
that NDL scientists use descriptive statistics to a) validate and combine information, b) 
make decisions as to how to group data coming from different source and c) how to 
handle data when information already exists (i.e., replace or combine
9
).  After these 
efforts and prior to release, data is forwarded to experts for review. Brand named items 
are sent (back) to food companies or appropriate trade associations, while other foods are 
sent to specialists familiar with the food and its nutrient content
9
.  Recommendations 
received during this review process are incorporated and data is published with each 
annual release
9
.  As mentioned previously, analysts at the NDL also carry out imputations 
to create nutrient values for missing values. An example of this is the development of 
data for cooked foods relying on the data for raw foods whereby analysts apply food 
yield factors (established and published by prior research) to raw foods to account for 
moisture and fat loss (in weight) and nutrient retention factors (also established and 
published by prior research) to account for changes in the nutrient density from cooking
9
.  
(See Exhibit II for a flow chart of nutrition information gathering.) 
 
National Food and Nutrient Analysis Program (NFNAP)  
 
In 1997, agencies under the auspices of the NIH established a new program to improve 
the quality and quantity of data maintained by the USDA within the NDL, the source 
database for the annual SR publication. This program is titled the National Food and 
Nutrient Analysis Program or NFNAP.  NFNAP a multi-faceted program charged with 
five principle aims:  
 
1. to identify and rank foods for analysis, 
2. to evaluate existing data for foods and nutrients 
3. to develop strategies for sampling 
4. to process and analyze foods 
5. to review and disseminate results9 
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Key Foods are foods that are significant contributors of nutrients and other bioactive 
components to the American diet
15
 and, in the aggregate, make up more than 75% of U.S. 
food consumption (as determined by NHANES 2007-08).  Since NFNAP’s inception, the 
program has been systematically updating the nutrient profiles of key foods through a 
series of waves as observed when viewing the sources of nutrition data for the egg 
sample (item #01123) noted earlier. Each wave funds the laboratory research efforts to 
establish up-to-date nutrient profiles of key foods, and, where appropriate, the 
coordination with strategic partners, such as industry associations, to collaboratively 
analyze key foods identified for updating (e.g., the partnership between the USDA and 
the National Cattlemen’s Beef Association for updating the nutrient profile of beef 
products.) 
 
NFNAP has also implemented sampling plan methodologies, and the use of quality 
control (QC) materials, such as Certified Reference Materials, (CRMs) as a means to 
control inter-lab variability and to audit labs under consideration for contracts
2,16
, among 
other numerous efforts.    
 
NFNAP has not only been systematically updating nutrition information, the initiative 
has increased the number of nutrients analyzed including carotenoids, vitamin K, vitamin 
E, choline and proanthocyanidins. The program is also currently focused on expanding 




An example of a university laboratory that has received funding through NFNAP include 
the Food Analysis Laboratory Control Center (FALCC) located with Virginia’ Tech’s 
Biochemistry Department which partnered with the USDA to update data on a multitude 











When reviewing the Composition of Foods Raw, Processed, Prepared
9
 published along 
with the release of the USDA’s SR 25, the lack of funding to carry out projects is evident. 
To begin, the NDL must rely on industry to augment studies and data gathering. Industry 
groups such as the National Cattlemen’s Beef Association (NCBA) and the National Pork 
Board have collaborated with the USDA since NFNAP’s inception and funded the 
laboratory-based nutritional profile of many of the products they promote.  The Almond 
Board of California and the National Sunflower Association have likewise funded 
laboratory-based updates since NFNAP’s inception for almond, and sunflower seed 
products respectively
9
.  Secondly, the data of many established and popular foods is 
either old or incomplete. One example of this is fish products. The nutrition composition 
data for such widely distributed products as sardines (packed in water) and (Atlantic farm 
raised) salmon, promoted as heart-healthy choices by the American Heart Association
17
, 
are missing. The data for salmon, pink, canned with bones (i.e., item 15181),  a food 
recommended by the National Institute of Arthritis and Musculoskeletal and Skin 
Diseases (NIAMS) to help combat osteoporosis
18
, lacks a source and much of its nutrition 
information, including calcium, dates back to 1987.  Tuna canned in water, another heart-
healthy product (i.e., item 15126), lacks a named source and much of its amino-acid and 
fatty-acid data dates back to 1992.  The data for popular legumes is also old. For 
example, the nutrition composition for (raw) split peas (i.e., item 16085), one of the many 
foods recommended by the American Diabetes Association to lower the risk of cancers 
associated with diabetes
19
, does not list a source and most of its amino and fatty acid data 
date back to 1986.  Lastly, the data for raw foods that have climbed in popularity, such as 
Gala and Fuji apples, is missing.  The Composition of Foods Raw, Processed, Prepared 
SR 25 publication mentions the addition of updated profiles for ‘cultivar-specific’ apples 
and pears but does not mention which ones. A review of the apple data on-line reveals 
that for Apples, Raw there is data for Golden Delicious (i.e., item 09501, most recent 
update 2001), Sweetsop (i.e., item 09321, with no source or date), Rose (i.e., item 09312, 
with no source or date), and a generic raw Apple (i.e., 09003, most recent update 2001).   
While there may be many reasons for missing information, given the high visibility of 
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these examples, it is safe to conclude the missing data is due to lack of funding to 




Historically, variability between laboratories carrying out nutrition composition analyses 
was significant due to many controllable reasons. These included different chemists using 
different methods, different reagents, different materials, and applying different skill 
sets
2,16
.  The results of a USDA audit that spanned a 6.5 year period of contract 
laboratories published in 2007 showed that none of the results for fiber, fructose, and 
sodium at low concentrations; niacin, thiamine in meat, folate and pantothenic acid were 
able to produce Z-scores below the desired <3.0 threshold
16
 demonstrating the degree of 
variation in routine analyses at this point in time. To address this problem, NFNAP 
secured the implementation of Certified Reference Materials (CRMs) in 2007
2
.  CRMs 
are materials with known nutrition composition.  When labs are being reviewed for 
quality by the USDA, they are presented with and must analyze CRMs.  Lab results are 
compared by USDA analysts to the known CRM values.  If the results are outside 
acceptable ranges, the lab must address the issues causing this variation. CRMs are now 
used by research labs to self-audit
2
, and the USDA during surprise audits and when 
assessing contract awards.  
 
Another source of laboratory-based variation currently being addressed is that different 
labs have been defining vitamins differently; using different rationale for combining or 
excluding the values derived for vitamers, provitamins, and precursor metabolites in 
vitamin values.  Today, some unfortified foods in the SR have a total folate amount 
derived by microbiological methods while other foods list a value which is the sum of the 
values found from analyzing one or more folate vitamers (i.e., 5-methyltetrahydrofolate, 
10-formyl folic acid, 5-formyltetrahydrofolic acid and tetrahydrofolic acid)
9
.  
Adjustments for bioavailability have not always been accurate.  Retinol activity 
equivalents (RAEs) take into account retinol (from meat sources) as well as multiple 
carotenoids (from plant sources) each possessing different bioavailability conversion 
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factors.  These bioavailability factors were once believed to be twice the rate they are 
considered to be today
9
.   Lastly, methods of analysis are not static. This is most evident 
with regard to Vitamin D and the implementation of a new investigative standard 
introduced in 2011 
20,21
. As methods of laboratory analyses modernize and improve, the 
values for nutrients, like Vitamin D, established by historical methods is now in question.  
 
All said, the implementation of materials standards as recently as 2007 and technological 
advancements introduced as recently as 2011 shows that today’s laboratory-based 
nutritional profiling is very much maturing.   
 
Methods and materials used in analyses are not the only source of variation when looking 
at the nutrition composition results of foods. Intrinsic factors in foods are another source 





the plant or animal, what food and water sources are used to farm, the geographic 
location, soil and weather of farms all affect the nutritional composition of raw foods
9
.  
SR 25 notes the wide variability in the carotenoid content of foods due to season, when 
plants are harvested, where they are grown, and ‘cultivar’ making assessments 
problematic. (Cultivars are a variety of a plant developed from a natural species and are 
considered to be something new, or modernized. In other words, genetic engineering of 
plants is altering the nutritional profile of those foods.)  
 
Still other factors influencing the nutritional profiles among like-foods include different 
harvests from different growing years; varying storage conditions and length of time in 
storage; different food processing methods and variations attributable to cooking 
methods. Much is written among professionals addressing the impact cooking methods 
have on the nutrient profile of individual foods and multi-ingredient recipes. Currently, 
the nutrient retention factors applied to raw foods to adjust for cooking were established 





The ambiguity in compliance rules that govern nutrition information disclosure bears 
consideration when considering the potential for differences between the actual nutrient 
profile of a food and the information disclosed within the NFP or published within the 
SR.  
 
The rules regarding the reporting of nutrition information within the NFP is found within 
the Food and Drug Administration’s electronic code of federal regulations Title 21, part 
101, subpart A, 101.9, section (g).   
 
In this publication, the FDA categorizes nutrients into two classes.  Class I nutrients are 
those added to fortified or fabricated foods. Class II nutrients are nutrients which are 
indigenous (naturally occurring) within the food item or an ingredient within a recipe 
item.  
 
Foods containing fortified nutrition (i.e., class I) are considered noncompliant when the 
value of a vitamin, mineral, protein, dietary fiber or potassium fall below stated amounts 
during an audit.  Class II foods are considered noncompliant when the value of a vitamin, 
mineral, protein, dietary fiber, potassium, total carbohydrates, other carbohydrates, 
polyunsaturated fatty acids (PUFA) or monounsaturated fatty acids (MUFA) fall below 
80% of the stated amount, however, no regulatory action will required if the value falls 
below this (80%) level by a factor less than the variability generally recognized for the 
analytical method used in that food at the level involved. 
 
Foods possessing either class I and II nutrients, and disclosing information on the total 
calories, sugars, fat, saturated fat, trans fat, cholesterol, or sodium within a NFP are 
considered noncompliant when an audit reveals amounts greater than 20 percent (i.e., in 
excess) of the stated amount on the label, however, no regulatory action will be required 
if the value that falls above this level is by a factor less than the variability generally 
recognized for the analytical method used in that food at the level involved. 
 
 17 
The code also mentions that reasonable excesses with regard to the values for vitamins, 
minerals, protein, total carbohydrates, dietary fiber, other carbohydrates, polyunsaturated 
or monounsaturated fat, or potassium over labeled amounts are acceptable provided the 
manufacturer follows good manufacturing practice. Likewise, reasonable deficiencies of 
calories, sugars, total fat, saturated fat, trans fat, cholesterol, or sodium under labeled 
amounts are acceptable, again, provided the manufacturer follows good manufacturing 
practice.   
 
The allowances for variability generally recognized for an analytical method are not 
defined in the code.  Additionally, FDA provides allowances for situations when it is not 
technologically feasible, or otherwise “impracticable” for firms to comply with the 
requirements of the code (e.g., to develop adequate nutrient profiles.) On these occasions, 
the FDA may permit alternative means of compliance or additional exemptions to deal 
with the situation and firms in need of such special allowances shall make their request in 
writing to the FDA.  Examples of situations where this may apply are not provided in the 
code. 
 
In summary, the FDA seeks to ensure the nutrients (found in audited foods) considered 
advantageous to populations meet the minimum stated amounts (and can exceed stated 
amounts with no further consideration.) FDA likewise seeks to ensure that nutrients 
(found in audited foods) considered less advantageous when consumed in excess 
amounts, do not exceed stated amounts.  The FDA also allows for variation attributable to 
generally recognized, but undefined, lab variation and individual circumstances.  
 
It is important to note that these rules do not apply directly to the USDA ARS SR, but do 
apply indirectly because the SR is the source of nutrition information of the raw foods 
supply, which may be relied upon to derive the information found in NFP (e.g., cooked 
meats) when laboratory analyses are not performed on final products  All said, the FDA 
code can be best described as providing goals and intentions for the representation of 
accurate nutritional information in foods, but, as this area is characterized by wide 
variability, it does not ascribe absolutes. 
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IMPLICATIONS FOR DIETETICS RESEARCH AND PRACTICE 
 
The simplicity of the information reported within NFPs belies the complex, multi-
organizational structure that derives it.  Most users of the NFP accept the information 
presented at face value.  If users ponder the source of information at all, most assume the 
nutrition data is from some type of laboratory analysis.  Mathematical imputations (e.g., 
from similar foods), the use of factors applied to raw foods to derive the profile of cooked 
foods (e.g., yield and nutrient retention factors), recipe calculations and laboratory 
variability do not occur in the minds of most users of the NFP, and, for some good 
reasons: How information is derived is of little interest to many, and there is a fine line 
between a consumer’s ‘right to know’ and information overload.   
 
Unfortunately, the absence of disclosure that variability exists between actual foods and 
the information printed within the NFP leaves users to assume the information is correct 
as stated when, in fact, it varies. This also is true for information found in the SR for the 
reasons noted earlier  This variability has no small implication to patients and clinicians 
relying on the NFP or SR data, either directly or through software, to manage disease 
states, and to researchers and governments relying on the data to assess the nutrition 
profile of diets among studied populations.  Renal patients on dialysis attempting to 
manage intakes of phosphorus, nitrogen, or potassium may find themselves unpleasantly 
surprised by amounts in excess of those disclosed.  Researchers may derive erroneous 
conclusions about population nutrient intakes which are then used by policy makers to 
make policy decisions based upon these findings.   
 
Currently the USDA’s Center for Nutrition Policy and Promotion publishes a Home 
Economics Research Report titled the Nutrient Content of the U.S. Food Supply
23
. (The 
last publication was number 59 released July 2011.)  According to the authors, the 
purpose of the report is to trend comparisons of foods and their nutrients over the years. It 
compares data on the amount of nutrients available for consumption (from USDA’s ARS 
SR) against data on per capital consumption (from USDA Economic Research Service.)  
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It aims to answer questions such as ‘where is the U.S. population getting its nutrition 
from?’ and ‘Are changes in consumer consumption affecting population health?’  
 
Unfortunately, this is a missed opportunity to address questions like ‘Is the nutrition 
profile of raw foods changing?’ and ‘If so, how are these changes affecting human 
health?’ The introduction of new plant food sources, bacterially derived food proteins, 
genetically modified foods, new methods in food processing; and the production of 
amino acids for food fortification have food safety and nutritional implications for 
humans
24
.  In the absence of industry influence, the data maintained within the USDA 
ARS SR provides a unique opportunity to isolate and analyze how these types of 
introductions correlate with changes in population health. Sampling variability, both 
intrinsic and from laboratory methods would need to be accounted for statistically to 
distinguish variability from actual (and enduring) changes in food composition. And 
sources of baseline data would need to come from food samples absent of genetic 
modification and use of modern methods involving nourishment (e.g., feed, fertilizers), 
pesticides, hormones and antibiotics. Recognizing that some environmental toxicity 
(from the soil and air) cannot be fully isolated, data from these efforts can be compared 
with data derived from foods farmed by modern methods looking not just for changes in 
proportions of known variables, but also the presence and proportions of new proteins 
and other substances. Modern methods could be defined as any methods used today to 
produce the raw food supply, not labeled as organic and compliant with the standards set 
forth by the USDA (i.e., data found in the SR). Changes observed could be compared 
with epidemiologically observations in population health over similar time-periods and 
potential correlations could then be the based for further scientific studies.  All said, 
increased scrutiny and heightened regulatory oversight of the raw food supply supports 
the interests of the U.S. Department of Agriculture, and of the many agencies that 
comprise the National Institutes of Health, and much of the data exists to being this 
effort.    
 
For now, as practitioners of nutrition, we advise the general public to eat a wide variety 
of fruits and vegetables, whole grains, lean, quality proteins and friendly fats.  This 
 20 
review of the sources of nutrition information further validates the importance of this 
advice because the nutrient profile of our foods is not constant. Variation in nutrient 
values is not only intrinsic to foods; it is a by-product of laboratory analyses that NFNAP 
is working to control, a result of working with incomplete data and a consequence of 
modernization in agricultural methods. While the USDA has undertaken extraordinary 
efforts to improve upon the nutrition information available to the public, the fact remains 
that wide variability exists and will remain for the foreseeable future. Until the costs 
associated with nutrition assessment and the transparency of information (e.g., farming 
location, genetic modification) improve, guiding consumers to consume a wide variety of 
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Green represents funders. Blue represents laboratories. Pink represents the central 
repository of nutrition data, also called the Nutrient Databank System. Red represents 
mathematical processes. 
